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(45) ^3L^ 2004^05^17^ 
(11) ^XSLS. 10-0431724 
(24) **«*r 2004^05^04^ 



(21) 

(22) #€°J*r 



10-2001-0030975 
2001^06102^ 



(65) mvs. 
(43) sxum- 



10-2002-0092089 
2002^12111^ 



(73) Sr^A*} 



<H£^- 52^1^1 



(72) 



tfl^^ *1 -^464-1 ^i3L«l-^S 206-^901 Jl 



^ *l -§-4^H! W77 -36 



(74) rfl2l<y 



£ °J# ?l 3^ (ferritin) -fr^S) 1^3, °1* S^SRr r]]^ ^^^^fl g| ^7] ^^stit: ol-g.# 

^I^b} cHJj;^ ^l^^o)) ^-*V 3 £ ^tr W tf^fM- ^SLS. ^ %SL^, pH 

Al = H(shift) * =8 D J£££ ^3 ^ 3 ' *HSf- tl^r gi jL3l-§-5. * e| ^ 4. 

£ 5 

*H 21 ^(ferritin) pH <M=2E(shlft) *3 



3E 1 £ £ ^3 ^«^E1 P T7-FerLSl ;fl£*r3* t+Bf\8 7fl^£^Jl, 

3£ 2 fe- tUWH ^3&* <U*t 41 el € (ferritin) 3 31 (Light Chain; °m "L^r^l 4:2 #4)£ ^ 
2. 431 0 -9 (whole cell lysates), ^43] -€^-§-3 ^^(cell pellet) Si nfl^^ (supernatant) 21 

^ SDS-PAGE ^ *!4# Ji°^fc- #7l<^ j7 # 
eflSl'M : 4°li 4*1 

1 : %■ ^S. efl°J 2 : »W ^°Jj 



£ 3 ^ tH^dfl-H #-8-^ -s-^^isi nnsL l-av# <a?> ®qs§ ^ 4 sds-page 

M : »W, 31<Jl 1 : ^*f| 

5H°J 2 : Hl€-€^ -8-^*0. iflSl 3 : Sf^ °J# *M€(L-*te) 
R : ft-fi^, NR: 4*HM0 

£ 4 fe- tfl^^Al t-g-Aj -g-^aflo, fg nsL 7fl2:§ L _ Af# o]^ ^e]^^. £e|*M P H 4 jEH(shift) 

3. *_W1 -g-^Aia 3f. A}^OlJ7 f 

5H°J 1 : pH aIhe ^ofl ^.ajjg g-g./g .g.^ 

2fl°J 2 : pH A] = E ^ U fl<£ AJ-^6J{ ( 

31<J! 3 : pH Ajne §3 

£ 5 fe- pH a]^e £*fl?l £- t<34 %2l% L-Af# «-^-|- iL4^fe #4 

2l] 0 J 1 : BSA(bovine serum albumin) (20/ig), 
3l°J 2 : $2lV L-A}# 433 (20^g). 
3 : Sfl <?14 *e|3 (20j«g) 



* *M ^(ferritin) -8-343 ^*I4, 4f- if-sj-fe- cfl^ ^^^^ g ^7] S^^ft^l-t 4-§-tr 

Ap# lEfe **#7l4H O^Tfl ^<H^im 43 f>J8.£ ^-Ml"^ ^#4 7fl S *V ^0.5. 4>«-£4H ^S^S 

4. 43 4-*# cfl^£ el* /g#*H 444 nsj -R-34ir m*M<% tf® 4# *4 6 J:3*] 5a 

4 -n-^A} 7)1^ 7]^] B\-s\o] ^tsl^ 4«!*)# ^44 3*V ^^S. #4 4-§-4uL 5U4. H44 tH***) 

^#^14 ^-2} f-3^44Hfe AB3E. MH4 -g-g-Aj ^(inclusion bodies)S] ^Efl^ ^^flsMl ^4 

(Ulman, A., Gene , 1984 , 29, 27-31; Nilsson, B. et al., Embo J ., 1985 , 4, 1075-1080; DiGuan et al.. Gene . 
1988 , 67, 21-30; La Vallie, E. R. et al., Bio/Technology, 1993 , 11, 187-193). °1 ^3 A&$[ *^^l 0 l 

2,7} ^el^^A^ A(i «fl<8=«! O.S.Jf-Bl ^)*l-7fl ^ €" ^^-4", -§-^^1 ^AJ 2).^ ^ ( 

f-e]3gEl-olH7}- #^(folding) f^Ti^ ^^l<HlAi av^^-si cfojAj^olH ^(intermolecular disulfide bond) 
iErr ^^(hydrophobic interaction)^ S]^ ^^xfli^ ^= cj.^ ^^s-^n^.^ ^7l<?l 

Tfl E)7l£ ^4(Anna Mituraki et al., Bio/Technology, 1989 , 7, 690-697). #-8-^ -§-^^IS. ^ 

■¥- °1^4 § A J^ ^ *3«DM171 ^sflA^ 0.5. ^o>u|ci-*HH^5.4 0 lH(guanidine hydr 

ochloride), -f efl4(urea) -§-2] ^Aj^|( denaturant )f. -§-«flA]7j ^ S]^^- ^ s)-^^- *b4. 

40IA340IH $ n ^^}s^ 4°-^ -g-^Jl* ^^(reducing agent)^] ^ Af8-^ ^ejsfl 

t>4. a* all- «3 ^^^r d H^>Al ^ ^l^o) o^oj 7j-^Al?]^ ^olo] s)7li §4(Marsto 

n, F. A. O. Biochem.J ., 1986 , 240, 1-12; Mitraki, A. and King, J. Bio/Technology, 1989 , 7, 690-697). 

a& a^^i ^o]^ ^^°J <g<*is.Ai tnjf-soi ^jj^^ ^^-£i<H <^ei7H ^ 

a\] >&d\Qt±. cfla^o] eflsAi, ^A]-^^^ (electron transport system)^Ai ^a>1- 7\Q$.^\ ^±3. o)%. 

Al?lfe- ft«H«\SL3.^ 4^2nA] He] ail *lH(adenosine triphosphate)^ ^^ofl ^o_*> $4. 

^ 71^4 £«■ ^^7> 38 o]3H^ <H14^1(energy)2] a S aVo] 7^^^ ^s.7 D v^ ^.^ ojsj - 

1- Alsi-l- -H-471 nfl^ ^a o > # # ^ £ ^4 

tHS. 3)3^^: €(iron)<^l ^1S<H] ^-i- 44^^1 ^oL nfl JL^^^H °)-%-% ^ %El^ ^ ^^t}^ 

# e}^ ^«fl^S.Ai, tfl^*] ^1-4 All- aaj-fr #^°l^-(fungi)5l- Afltf(bacterlaH£. e^flSVfe 5JA^ 0 iB| 
^ 5U4(Ragland, M. et al., 7. Biol. Chem ., 1990 , 265, 18339-18344; Grossman, M. J. et al., Proc. Natl. Acad. 
Sci. USA , 1992 , 89, 2419-242). Slle]^ *!«? «tt °>45r -Mla^s. ^ 7} *\ ^ Aj- o; -B-A>Ajoi 
flU, ^^^l ^ £ 7l^£ ^^sllL S14. 1-S-42] ^ifl(Heavy Chain, 21kD; <>l*r "H-aV^"^ 
4j1 ^-4) U (light chain, 19 kD; °]*\ 4 i ?>4)S. 2 47}|Sl i^^l(subunit)^ ^Slt 
dl, H-A}-#4 L-Al-^Sl ^^aj H ] 7 1- ^-av o^^ §W a7 j 7 |. 40^4. 1^51 *|e1^ 4500711 
SI ^^A>f- iL-R-t 4: 5i A^, ol fe- 0.25 MB] flfl^Slfe- 5^3.^ a)|5L#S^l 4 1200'*^* ^§^t 4 1 

°oHl «fl^4fe-^ L-A>^ol h-A>^^) tilsfl ^^-^t 1 - 2ijl« 4 Sl4(Levi, S. et al., 



hem. J. , 1992 , 288, 591-596). 3^4*1 t^^^^l <W 52 f-l-Sj 2:-2]_2.£Jf Ei =f-f ; 

$ $11311 *W# ^S. 4-§-4Sfec11, «Ha|i §-*ll7> cfl^sj^ xjuf 2000^ 3^ ^SJ4<?V 
^l*B ^ ****|7> #j£ £ ^l^^-?- 3*1 ££*1 7\ #*g£ n> $14. 444 ^3 cfl^^AV^- s-^ 0,5. 

5^ 31*114*13 ^43-fe *e)?!3 f-eJW*}/^^} ^30.3. tfl 

#S°fl4 A pL °l-g-*H -r-g-^ IMS. W>M *]7} ^AM-(Levi. S. et al., Biochemistry, 1989 , 2 

8, 5179-5184) £«£C£«£ # cfl^ 4 B -!j*H 3)$ «]■§:, %)<>l ^2§H(1-5%) 

^4-f £ T7 HSJ2.3# 614, iH^i^ fle| 4 4«Jj*!# lr-§-^ -§-^3) $3|3. tfl^ 

A <§44 4 £34 -§-3*1) Ml 4«1€ £443 4W3# 44411 4^1 5? £^1 ^ ga] 4-§-44 gji #£ 

4 pH = e ( Shift) ^^ns£ i^ssl -§-^;Hl7> ^Tfl ^-8-^ 3*34 4^ 

4^4 7l)4^4(renaturation)44-& 441: 0.5*) £ $MJ*r«4. 

4 444 ■ oiJ:#5. 44 3134 tj-ajj^ ^aj- . &rHz} 7 ) ^isH 4#4 4 4^3 5- 

34 44 3134 434* £44-b 44«!3, <>1» £t*Kr 3145 %£4«:*ll 4 47l ^^Sftaail- 4-8-*M *ll 
^«fl^f tfl^WRr 4^4 *IS*Hr 4°14. 

^-71 4^44 34«4 4 ^44 T7H5L51Ei 5| nielli -R-#4# 3L#*Hfr 44^1- ^ftcf. 

^ t^^r A o v 7l ^^SjE^l- £<y ^ rfl^ ^1^-^c)-. 
a« ^ ^-71 ^^5^# <^l-§-5H tfl^^Rr 

oi^^lejfi -S-^^l-fe 5cDNA ef^l « e^S^-Ei 4^ ^ 91°-*), £ ^°ll^Tr ^ofl S ^| <y 

^£1 ^> cDNA aMiialelSJMI PCR «o v, 31: °l-§-*M L-^# flBj^ -R-^x># . *\}2:^ *}&*}%^. 

DIMA1- 3^1*V ^-i- ^l^Jlil- ^3*M ^ f-^i" lH«>fl L-A>^ <?15 $)13'& -fi-^ 

^ t««]Eil- ^la^ o.t^ ( £ •, % v £)> » p T7-FerL"^5]- ^^^l-^^. 

£th €■ ^"71 « a ^«)El7> «8^^^f - ^l^cf. 

* tt'S^fr #^«]El## T%tt<% ^^^^A]7J ^^^^1- ^lS5>«Cf. >8-7H-H ^-MlaSfe- Cfl^ 

BL21(DE3) ^#^-§-^51013 ^«3jEipT7-FerL^l S)«fl ^^^^1* "BL21(DE3)/pT7FerL"°le). 

^^*>al, 2001 id 5€ 23^S, ^ ^^n^Q ^r^^l 7]^}%^^s.- KCTC 1016BP). 

^ ^71 ^^^1^)1- o]^H Ol^^l-^ ^-l- ^l^tVnl-. 

^71 fflel^ ^-aj^^- cfl^^}^ w o >^^r 

1) T7Z^£Ei ^15 ?l| el € -R-^^l- ifsfe ^««!E| P T7-FerLS. ^§^^«-€ tfltf-g- ^^^«-*fl* «H 
6 «J=*Vfe- ^1; 

2) ^la^lA-] l-g-^ ^»Ji^ -g-sg^i- -g-el^l-ir 

3) ^1 2^ i-§-^ ^tfj^^r ^el^ -§-^ofl ^^-*>^ #711 « 

4) ^"71 ^-^<H1 ^ -§-ob^- aq^o^ ^ o.s 3-41 *Kr ^^tf. 

^ 1H 5I«H^. ^71 cfl^ ^^^fl^S^ & ^2) ^a)^o,1a^ BL(DE3)/pT7FerL^r ^-§-*>S4. 
#711 3)°11 Slol-M. 6 ^ v el A J -§-°-!!^ pH 10 vfl^] pH 12^1 -g-^ol H>#a?^, pH 12°J ^<^l *}%H^ m 
^■A] 4)<H| 51«H^. ^ ^-§-°Jl^ pH 8S1 Tris-HCI ^^1- ^l~g-SRr -5J°1 a>a-^s>cf. 

4 V 7l #7^1 3)4 #7)1 4)1" 7fl2:^ 015 ^*V^ -g-^^7> jl*E.ofl^ ^e|^ -§--5« 

■HI ^711 -S-«lt^ji ^ P H 27dAS.£l 51^11 ?fl^S4. 3*0*341^ 'fl-f- -8~8-*h>ll °l-§-l 

^ Slcf. ^ f oI^jjl^ fLsL^j^LSflsl oj^oj 3^a o V^^- f-tfl «.e)*M ^ t.1]5^ <Jl5 #| 

#, ^AHlfe ^-i- ^HsRr ?i^f^ ^sl Ml-§-o] s]-7l ^Sjfe ^ *H4. 

<^^1^ 1> L- A Hr *|el^ #^|^^ l-ej-^^H^l ^2 

L-^V# ?Jlel# ^1^3: 1 s Ai^^j: 2 5. 7l7,fl£]^ sel-on^ oi^.s><^ 0153 # cDNA ^1 

y.^el(Clontech, CA, USA)S-?-e1 pcr y 0 v, 3^.S. 42i^\^. 

PCR-& DNA ftii #-§-§- (0.25 mM dNTPs; 50 mM KCI; 10 mM (NH 4 ) 2 SO 4 ; 20 mM Tris-HCI( 

pH 8.8); 2 mM MgSO 4 ; 0.1% Triton X-100)°fl ^ DNA 100 ng, 50 prnol^- 4^ Tag D 

NA f^JLit- ol-g-sH ^^5l$i4. #-§-2:^^- # 30 a}o]^ 95°C/30sec (denaturation), 52°C/30sec (anneali 
ng), 72°C/60sec (elongation)^. *>^4. £ <MH*lfe *7\tb*\ ^ *> 5L€- PCR^S- ^7l£] a?li 43 ^fl*r^ 
4. PCR^l 4-S- DNA# 1% «V7>Si5.2 4 A <HW «7l«i#«M ^-^*>S4. DNA» « ^# 

7lS(gel extraction kit, Qiagen)!- «>l-§-«M 3^1^: 4-§- Nde I 4 Hind m ^IftiiS 44 *)e|sH 5 ^#<H1 Nd 



e I *\ms.± *3\&3 ^°\] Hindffl ^f- *M pT7-72] Nde I 4 HindEt 

7 r eH ^ v< ySr53-° ^l-^^l pT7-FerL^le1-IL *g«g*r5a4( S. 1 ). 

<^^H 2> ^is 

Hanahan 6 ! 7l^ft ^ (Hanahan, D., DNA Cloning. 1985, 1. 109-135, IRS press)°fl S]sfl £3*1 3 p T7- 
FerLS. tfljg-tf BL21(DE3) (Studier, F. A. and Moffatt, B. A., J. Mol. Biol. 1986 , 189, 113-130)5^1- 

^7) ^^^S 2001 51 23<a-¥-S. fcSf- ^ -8-3*r£*M ^^^^(^r^^i: KCTC 1016 

BP). 

<4l*M 3> ^^^§7i|l5) «fl<£ ^ ^2:^ ^^2] /8AJ. 

ai-** ^^=€ ^5 IB^S] ^Jf-f - «U l «fl*l(LB +100 mg/£ -S^SiH 3*(1%)«- ^ 37°C°M 
200 rpmSLS. ^n^rSS^. ^^S] OD 600 <>1 0.4*1 = ""H IPTG(Sigma)* ^7>(0.5 mM)* r <H 
7 r 2l -fKE^cf. iptg ^7> * 23 .2.3. 3-4*13 c} afl^^c]-. 

^z. ^4, l^f <?1^ He] ^8: JfljE -i-g-^ -g-^Sj ^Efls. ^-tl^StK £ 2 ). 

<^H 4> ^|3£«fl^^| *^B| t-g-Aj 4343 *ej 

^la^^i 6000 rpm°W 5^3-i# 34**r$l=r. tfl^S^I 4# a 

■g-sl- (Branson Sonifier)-t ^^cf. s^-l: 5000 g°1H io-g-3 * ^-f ^4 ^3 

4^ SDS-PAGE(14% Tris-Glycine gel)S «-4)«H 3^ ^SrS^. -g- ^fc. 0 .5% Triton 

X-100.2.3. 23 -Ml 3$ * ^.S.tt ^SrSt^K 

=L 4.^; £e1€ f-g-S -t-^^ll- SDS-PAGE(14% Tris-Glycine gel)3. **i*H £3 «Hl q-EHfl$4. 

<^*H 5> *^|« -§-3*W L-A># 4*44 

<5-1> 7«2# L-* r # ?17> **rtt£&3 *W9 

^€ 4331 *fl2^- ^3 £-*Mr £^ 43~® 4-E- ^ ■S-*R>2l) 

SDS-PAGE(14% Tris-Glycine gel)S. *eJS ^ ^7l<§^- HlaarSS 1 !-. 

£3r. 3E 3 S] eH<?l 1, 2^1^1 iL^^l 7fl2:§ L-^# HQ ^ ^ SiSft^ ^ 

^t^(direct expression)^ ^«fl -t-^afl* ^ 2^s r °fl^ alJuL*1-^# H 

5- 3.^- 715] L-^# oi^V flsl^l ^r^](monomer) jl 4^-3). 
59 4. A o v 7l 4^ -§-^^1 tfl^ ^"i *7.>f- ^>S] tfM-M 

# 2]nis>^ f oi^j. ^o] ^.^ ^-S-^*^ 4. ^(disulfide bond)<>l «>>Vi 5]^ a|a^ 

<5-2> pH 5J«: Tfii^- L-^ Sltf ^2]^^ 7fl^^- : ^S) t||2:^ -g-^ 

« *H2& ^ 

tB^5 m^^lLSJf-El Ta>«j^-i: pH 123 -§-^°fl 4^8- °1» Tris-HCI pH 

^-8-^(1 M, pH 8)4 ^^*H pHl- ^SlUSLS. ^-^§>b pH ^.g. ^^^4. £ 4 ofl^fe pH 

^J-^^ -g-oJjofl cfl*}; SDS-PAGE «-sj ^41- S.^jL 90%3 ^e]€«»l pH a] a 

B *^!££ -§-«fl5l$i#* "k v ^ 5U4. St!: pH ^l^S *^S±S. -g-«fl^ ^ 0.6-1.0 gl i 

^SlSaCr. pH ^^^] S)^| -§-*fl€ 782^- -y^- *lle|^i^r 1.5^ ^^^^ ^1 2l 

^H-§-^(reaggregation) ^ ^r-§-^ ^efl^ ^^fl*^ ^<?l*f^4. 

cj~g-Jl j!L pH ^ o.S -8-«B^ ^-g-^ tH3:# HQ IJeieSl ^^*fS 

4. ^> flalfl -8-^(50 rag/^ )3r Hepes ^^(1 M, pH 7)# 10:12] ^4 His. ^Qtt ^, 0.4 

mM2] H3L£l ^3.^-%- ^2il 6 ]S(ferrous ammonium sulfate) -g-«J vflofl^ ^ifl- -y^r Jflal^^ ifl-A^lfe- 
^^-t- ^^r^ 1 ^. SDS-PAGE * *31^ ^-^^<>11 cfl*M ^^(prussian blue staining)^ ^^l*]- 

«*4 SJ^ ^«!^^ £1^1^ 1^1 ^^^1 <a^«>i Sj^ 

H ^4, S. 5 *W ^t v ^^o] BSA(bovine serum albumin) ^"-M (negative control)^- ^^^1 

£?^1 S-SftiM-. pH AlSS ^^o S ^sfl^ 7fl ^^i- 013. «^o] £4. 

^71 tfl^-^A-i -i-^si °j?_> pH Aiss ^^§^s o.S 

t'92l £4 

^7H^ av^^. ays). ^-o| r ^ ^-xgo; o]^ fl3l ^ ^x>l- a^fe- ^€«iE^ ^^^^ S^^S^fe- ^2^- 

<yy; flBl^S] L-^ tfl^=o.s /4)2^ ^ Sllem ^-«Jj^ ^4 ^ 

°1 Sf«: -*3l^-8-«1 21 tb ^^B^i <a H J:^?l f-i-^ -§-3 *H (inclusion body) 2]-^ ^-5] ^e]^ -g-oJjofl^ # 

°o l (0.6-1.0g/^)^l ^Tfl -§-«fl5l^ ^ pH 2?i«.S fl^SI^ HSL^S. xfll^Sl- ^^lS «a?l: flBjfl 

cj.«n^^ cfl^os. A^Xj-^ ^§-£S. -B-§-Sr7fl Af-g-^ ^ ^4. 

(57) % ! r2l fl^l 



T7 Si ^ (ferritin) $4(light chain) -S-^Xrf- £fl-*R? £ 7]7fl£ <y# 

4^-8- pT7-FerL. 
2. 

3^* 3. 

*M 

3^4. 

*)1 1^3] 33 3L«-*H? pT7-Ferl_S cfl^( Escherichia coli) 

St 1 * 5. 

^1 4%H1 BL21(DE3)/pT7FerL<?i tfl^S ^^^^(^^±1 KCTC 1016BP). 

St 1 * 6. 

1) *fl 4^3] ^3£*fll- ^ti^Kr ^l; 

2) 4|S*IH f-§-^ ^«{^ -g-^*l# #Bj*Kr 

3) ^31 23] -8-4M 3WRr ^ 

4) ^"71 pH SH-§-^ 3*r*H ^±S. ^4*rfe #31S °J?i *flej^i ^^3] 
St** 7. 

*ll 6**11 floW. W #31 1)3] tfl^ ^l^^lfe- BL21(DE3)/pT7FerL«?l 4*3 AS *flem # 

«-^3] ^12:^. 
St 1 * 8. 

*0 6*°l| 5ti^H, A oM ^1 3)3] 1^2]^ -§-'->]£ pH 10 tfl*l pH 12 6 J «a# flelfl ^-«^3] 

St 1 * 9. 

*f| floH. A 0 V 7| tj-Ttl 4)3] pH SB-§-^£ pH 8<?1 *Rr flaJH 3:^*} 3] ^a^. 

St 1 * 10. 

*8 9*41 SM^i, pH 83] &f-§-«»£ Tris-HCI £^<?1 ^3AS ^^3] ^|3t^. 



,/ _ . YT" Human liver cDNA library 

I 

PCR (FerL5 / FerL3) 
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Ndel/Hindlll 



fill £1 m L DNA 
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Ndel / HindHI 




Ml 2 3 
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